Introduction
Tissue engineering and regenerative medicine is a new multidisciplinary science that combines growth factors, biomaterials and stem cells to repair tissues and damaged organs [1] . Myocardial ischemia as well as cardiovascular disease is becoming a major health problem in developed as well as developing countries, being the third cause of death after cancer and violent deaths. By 2007, in France, 32% of the deaths were caused by cardiovascular disease [2] . Since stem cells have the ability to self renew and differentiate into multiple lineages [3] , these cells could be used in cellbased therapy for repairing and regenerating various tissues and organs. Many studies have been done involving LILI and stem cells, both in vitro and in vivo. Results have shown that LILI can produce negative and positive effects on stem cells. Positive results include inhibition of inflammation and increased cell viability and proliferation [4, 5] . Due to ease of isolation and plasticity [6] , ADSCs hold great promise for tissue engineering and regenerative medicine [7] . These cells have been differentiated into smooth muscle cells with the help of growth factors and LILI [8] .
Stem cells
Stem cells have the capacity to proliferate and renew themselves. These cells are able to differentiate into several other cell lineages [9, 10] . They are cells that are able to provide replacement for particular differentiated cell types [11] . These cells can divide and renew for a long period. Since they are not specialised and are not matured, they do not carry out specialised tissuespecific functions. Stem cells can only differentiate into one specific type of cell [12] [13] [14] [15] . This makes stem cells suitable for repairing and replacing cells in patients. The most commonly used stem cell types are embryonic and adult stem cells [11, 16] . Due to resistance towards the use of embryonic stem cells [11, 17] , as it involves the destruction of embryos [18] [19] [20] , current studies mostly involve the use of adult stem cells. The use of stem cells obtained from adult tissues avoids the controversial issues surrounding the ethical use of embryonic stem cells [21] .
Adipose derived stem cells
Adipose derived stem cells are harvested from adipose tissue and resemble those from bone marrow [22] . Due to their ability to be isolated easily and plasticity, ADSCs are more preferred than bone marrow stem cells [23, 24] . Studies have shown that these cells can differentiate into bone, cartilage, fat or muscle, a property that makes them very suitable for tissue engineering [25] . Adipose derived stem cells have been shown to differentiate into cardiomyoctyes in the presence of laminin [26] . They have also been differentiated into smooth muscle cells that are functional [27] . These cells have also shown increased viability and proliferation when exposed to LILI alone [5] and, as well as, in combination with epidermal growth factor (EGF) [28] . Recent studies have demonstrated the functional neural differentiation of human ADSCs [29] . Adipose stem cell treatments have been used in animals without adverse effects [30] and several clinical trials are underway in humans that have shown no adverse effects to date [31] . However, ADSCs are not immortal and their source (adipose tissue), they vary in their metabolic activity, and their differentiation capacity depends on the location of the tissue and the age and gender of the patient [32, 33] .
Smooth muscle cells
Studies have shown that stem cells from human adipose tissue differentiate into functional smooth muscle cells [27] . Smooth muscles are major components of cardiac, reproductive, urinary and intestinal systems. They play a key role in several diseases like asthma, cancer, hypertension and arteriosclerosis [27, 34] . Recent studies have shown that mesenchymal derived stem cells can differentiate into smooth muscle cells in the presence of growth factors such as retinoic acid, transforming growth factor (TGF), ascorbic acid and platelet growth factor (PGF). These muscle cells have also been differentiated from ADSCs when exposed to LILI [8, 27, [34] [35] [36] .
Low Intensity Laser Irradiation
Low intensity laser irradiation, a phototherapy, has been found to induce a biostimulatory effect in several tissues. It involves the application of monochromatic light to tissue [37] . The tissue respond differently to specific wavelengths and dosages [38, 39] . Some of the effects of LILI on ADSCs are summarised in Table 1 factors and stem cells to repair tissues and organs [40] [41] [42] . ADSCs are mesenchymal stem cells and have been isolated from adipose tissue through collagenase enzyme digestion and centrifugation [43] . These cells are potential candidates for cell based therapies as they are able to differentiate into several lineages [25, 41] .
Scientists have postulated a number of mechanisms through which ADSCs could be used in tissue engineering and regenerative medicine. These cells can secrete cytokines and growth factors and stimulate recovery in a paracrine way. They are also able to stimulate the recruitment of stem cells from the stem cell niche, enhancing differentiation of a particular required lineage [44] . ADSCs could be differentiated along a particular lineage and applied to a particular damaged organ [40] . Stem cells might also provide antioxidants, free radical scavengers and heat shock proteins to an ischemic site thereby recovering the cells. Some studies have suggested that ADSCs could deliver new mitochondria to the damaged area thereby promoting aerobic metabolism [45] .
ADSCs have been used to heal chronic fistulas in Crohns disease [43] . Recent studies have shown that neurotrophic factors have been expressed by ADSCs and cells isolated from abdominal fat layer suggesting that these cells could be used for in vivo generation of nerves in the future [46] . The effective treatment for liver failure is liver transplantation, but this has been associated with donor shortages and high costs. Regenerative medicine and tissue engineering could provide an alternative to this treatment [47] . Hepatic differentiation of human embryonic stem cells was successfully induced by adding bFGF, TGFβ1, Activin-A, bone morphogenic protein4, hepatocyte growth factor, epidermal growth factor, β nerve growth factor and retinoic acid [48] , suggesting that there may be a possibility of hepatic differentiation from ADSCs. Another type of disease that could benefit from this treatment is Type 1 diabetic mellitus, which results from the autoimmune mediated destruction of Langerhans cells in the pancreas [49] . However, studies have shown that isolated ADSCs -when autotransplanted -would be a possible tool for the cure of this disease [50] .
Considering the advances demonstrated over the last ten years with respect to stem cell based therapy and the possibilities that the identification of different growth factors and other augmenting agents such as LILI may introduce to enhance the spectrum and uses in regenerative medicine, we are proposing that LILI may in fact have a significant role to play in this process (Figure 1 ).
Conclusions
The success of tissue engineering and regenerative medicine requires a number of factors as discussed in this review. For successful therapeutic use, adipose derived stem cells need to be isolated and proliferated extensively to generate adequate numbers of cells prior to differentiation into the required cell type. Since many degenerative diseases involve dysfunctional smooth muscle cells, differentiation of adipose derived stem cells into smooth muscle cells offer significant therapeutic promise provided proliferation and differentiation can be accomplished successfully. LILI has been found to play a major role in inducing the production of growth factors, cell markers, cytokines, adenosine triphoshate and other factors that play major roles in differentiating stem cells. However, LILI protocols have to be established and standardised in order for its safe and confirmed role in tissue engineering and regenerative medicine. 
